PCT 



I H I g g 




(5i> hmmf&iip 

B01J 23/42, 23/56, C01B 3/48, ClOK 
3/04, H01M 8/06 



Al 



(id mmtm* 



(43) mmt&n 



WOOO/54879 



2000^9^210(21.09.00) 



(22) BKWK0 

(30) flBfc*^-* 
ffitW 1 1/73270 
Wm¥\ 1/194104 



PC17JP00/01600 
2000^3^160(16.03.00) 



1999^3J§ 180(18.03.99) 
1999*E7J3 8 0(08.07.99) 



JP 
JP 



(71) WKA (*S£»<1-^T<Drf£ISfc:o^T) 

(MATSUSHITA ELECTRIC WORKS, LTD.)[JP/JP] 

T 571-8686 *G^BSrn-*^lll048#ft Osaka, (JP) 

(72) ; 

(75) »W#/WHA (*Stov^T<0^) 
£+BLg(IGARASHI, Akira)[JP/JP] 
7336-0034 «Slftffiftlfirt«6-3-5.Ul$ailania,(JP) 
M ^ft(fflGASHI,HirokazuMJPOT] 

T210-0001 ft&)\mimtii)m&*m-\2-\4 

A»ft5fc903^ Kanagawa.(JP) 



mm ^(MIZOBUCHI, Manabu)[JP/JP] 

T657-0024 &JgJ^Fm«KlffiJ£*r3-l 1-22 Hyogo, (JP) 

ffi* ^(HASHIMOTO, NobomXJP/TP] 

T565-085I ^cKlfif?fcP3 rfJ^f MUl®4-13-4 Osaka, (JP) 

fflJIiaHftlONUaAWA, Kensaku)[JP/JP] 

T575-0061 ^60fff0««rfTflWt+Pn7-13 

^SBftW* Osaka, (JP) 

(74)ftSA 

f?Uj % ^KAOYAMA, Tamotsu ct aL) 
T54(M)001 >:fi0f?^cKm4 1 *:K«^.lTB3«7^- 
IMP tf ^ WUl W2lF*«Bf Osaka, (JP) 

(81) »£B CA, CN, JP, KR, US, 0HH#flF (AT. BE, Of, 
CY, DB, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC,NL,PT,SE) 



(54)TWe: CATALYST FOR WATER GAS SHIFT REACTION, METHOD FOR REMOVING CARBON MONOXIDE IN 
HYDROGEN GAS AND ELECTRIC POWER-GENERATING SYSTEM OF FUEL CELL 



* 

60 

1. 



e 



(57) Abstract 

A catalyst for water gas shift reaction, characterized as comprising a metal oxide carrier and, carried thereon, platinum. This catalyst 
can be used for removing carbon monoxide in a hydrogen gas, particularly, as a catalyst for a water gas shift reaction which removes the 
carbon monoxide contained in a reformed gas in an electric power-generating system of a fuel cell. The catalyst can be used for removing 
carbon monoxide in a hydrogen gas with good efficiency over a wide range of temperature. 



(57)g#j 



AE 
AG 
AL 
AM 
AT 
AU 
AZ 
BA 
BB 
BE 
BF 
BG 
BJ 
BR 
BY 
CA 
CF 
CG 
CH 
CI 
CM 
CN 
CR 
CU 
CY 
CZ 
DE 
DK 



7»1S)7 

fa 

a** • y* 

*7o^ 



DM 




KZ 


DZ 




LC 


EE 


h-T 


LI 


ES 




LK 


Fl 




LR 


FR 


7*?>x 


LS 


GA 


#*> 


LT 


GB 


SB 


LU 


GD 




LV 


CE 




MA 


GH 


<f — f 


MC 


GM 




MD 


CN 


¥-7 


MG 


GR 




MK 


GW 


#-t • tr-yrr 


HR 


^D7f7 


ML 


HU 


/>^jtfy- 


MN 


ID 




MR 


I E 




MW 


I L 




MX 


IN 




MZ 


I S 




NE 


IT 


-r*yr 


NL 


JP 


B* 


NO 


KE 




NZ 


KG 




PL 


KP 




PT 


KR 




RO 



*y 

y^yr 



RU 
SD 
SE 
SG 
S I 
SK 
SL 
SN 
SZ 
TD 
TG 
TJ 
TM 
TR 
TT 
TZ 
UA 
UG 
US 
UZ 
VN 
YU 
ZA 
ZW 



xoy*=>7 
***** 



WO 00/54879 



PCT/JPO0/0I6OO 



m m $ 

mm 

*%wi*. vfttxxi^iztiz-mtmm (co) w^^f 

*3fy »f4W^, tiMbkSofttt, fc#>i>LOi@fc, *>5v^t* 

tit. 'mmmit&£xj^fm<Dffi&it*wmx%z<QX'. g8>#, >\<m%m 
fcm&mtomMmt LT&ffiu 50-1 0 oxxDmmxw®rrz> 0 ta»u m 

££3.^5, hfctttt* *tt^*/7ha6 (CO+H 2 0— CO z + H 2 ) 



WO 00/54879 PCT/JPOO/01600 

2 

SEI^t. *l^fOCO|tl:-)il:Tlft, «*.tf5 0 p p mJ^Tt U 

zkx$>z> 0 ^©^p^ttfflEii, mmnmtSL&misxTj*iz&\,^x4im-?>A<i 

LX&mxZZ> 0 

*&m<Dim\cis^x. &mm{t.®>&m*s v^-r^ t*%i- s 



WO 00/5487* PCT/JP00/01600 

. 3 

^igwwttJisEiciis^r, mm&v&mmtz* ^mm^mmttx (apt,, 

, 6^i:jft|U0. 1-10. 0l4%tJb5©#ff*U^ 
Sr^JfitLT, U-^A&Jgfci&gL-CO. 1-10. 5 

A. -fey? A, ^y/xry, **-5?$rA % ^9**S?A % t^v'?A, *y 
14, iilfcMSr*** LT\ &Kttft*lTlftft-?0. 1-10. 0li%-efc 

*tfc**fcfcfle SrS^LTfi^ («*.«* 5!!-) 

wttfBoot) i:ti~6^ (09ttf2i«in) , <«*.tf$ 



WO 00/54879 PCT/JPOO/01600 

4 

lea, *wzm&&mmLti&»&ftmzitxfmL, s#&#8f 
m*-\mm) nm-r^ct^^xmrn^^ 

( 1 ) temmitimfr t a^©ifi®«^, l < lt* ? v 

(2) ®btt*7V~Ztm\^Xmfefr*nZ?M 

2) ©ra> W.\ZZtUzMZ.Tm& (XS3) *3«tt//*^ttft^«!.3l (164) 

V>T±^W^jfe«r||ifi-r5o »J&"Ctt, J^^Xg (1) *J«fcT/ (2) S:«ilC2 



WO 00/54879 PCT/JPOO/01600 

5 



WO 00/54879 PCT/JP00/0I600 

6 

m i it* mmw 1 ~ 5 *j zvimMvmmzm* ^cm&vfc&im t c omit 

5 IS 3 «U ^J£0l| 3 *>*«fctmii£fi*l 6-16 <Dfm&m\* ^c^<7>SlS®^^^ 

m&tc omitm t vfm&tF-rry 7xh*> 0 
m 5 ix mmm 3 % 4^^194 ?>t/ir )mm<omm:m t ^^©^ 

CO^fb^tSf&ia^toBi^Sr^H-^ 7Xh& 0 

15 

&t Lx<Djm<tis^-*j**imozmf8.-tz> r t .t o-cn$t-rs - 1 



WO 00/54*79 PCT/JPOO/01600 

7 

KU KSrO. 5~1 . 0 mm«l^«H-5 £ £ Ic io-Oft 

-c, o. i~i omm%<Dtmi>m*L\,\ 6&tf>ja#s#o. isa%*si© 

yjctttf*^? KR^J:o-CH 2 4 I <oco«rC0 2 tcifefl:$*'CI^*i- 

^a, iHry*A s -try?*, y^-fe^A, 



WO 00/54879 PCT/JP00/016O0 

8 

^-^AOfe^ftji, &#fiftK*tLT, i"-VJ*&m\z:&n.LX 

o&mo&nx o . i ~ i o ms%o®ea^0* u * 0 ^ b<D&m<o&#m& 

X-<lsy FttCU ftMufc^l"* h£0. 5-1. OmmtfXia&fcBMfcLTJ: 



WO 00/54879 PCT/JPO 0/01600 

9 



WO 00/54879 PCT/JPOO/01600 

10 

5 x, o. i~i oss%-cfc5^-«, &m#*(Dcom£:<Dtem£m*-m 

T?#5t)WC*>S„ *LT, fiftt*fc#LT* o. 1~ 

10 1 0MS%-Cifo5«^tt, ^^^-^3^Kt&SrK<^!im^^c#5ri:^ 

?vJ* y *}J*. -ty^A. fyjTa^y* **WJ*. ^"v-fe^A, -7 



WO 00/54879 PCT/JP0O/0160O 

11 

7k^b^3 = ^An*|pife (Z rO z • nH 2 0, H*ftfl#Xfitt*&tt 
®) £, jJWMFfcfflWC* 6 0 5 y V v h*/ft<D&%.$\ffi*-?5 0 O'CS-C 1 

Lt£# fcftvmmm^ xM&mnmmiz.imi-z&m&zm.xmm t 

15 jfcfcl, # e,ttfc«&5|cSr^»(^ttJEffifig»*ffll %T*«1 3 6 0 0 k g / c m 8 <DJE 

;*T?1 OWI^WU #feixfc-^^iy h*0. 5~l. Ommco^gtc^L 

20 £ 1 ©J: 5fcS£6^t£0i| 1 ~5 (DCOm^mtmt LT<D*.&*Xi/7 hRf£: 
(P t/z r0 2 tt&) fcHKLfc. 









0. 5fiS% 


Hffi0!i2 


l. ol§% 




3. Olf% 


£lfc0!|4 


5. 0!l£:% 




8. oli% 



25 ±uv>mMMi~5o>mmz^x. cofe£&mz&>T<o£?\zLxm&L 



WO 00/54879 PCT/JPOO/01600 

12 

H 2 O^COSrH 2 0/CO=l. 3©*/Uit-ejg^LfcCO^W^$r3 6 5 

osv &mm&) ci/h] (cosjh) <o&ftv6L&mm%u fcfcim 

i*K tttifflkLx, cu/zno«i (Hmt¥ma:£tm rN2 1 1 j ) & 

3 o oTc-cn^aufctett, mmm 1 ~5 tRiiciLtcoii©^ 

ffiUi5f ) il||lll-!?2 5 0ti-C|$ia$^ ^y*A&it*T$fc£pg«K:LTC 

M»u^^vh/77^iacT^u coifeft:«*«>Ac 0 turn 
&m 2 (^-r 0 

^J60iJ(7>P t/ZrO 2 ttJ& (#KiSftfia5£v^tf» ttJtStfSJ^C u/Z n O 
to®.* 9i>im&M^Z.btf£>frZ 0 ®2d>£> % H««©Cu/ZnO«! 



WO 00/54879 PCT/JPO0/OK00 

13 

nbtitzftmyaZfto l o ox:x'>ti < <b h i softgj&j&^it/bo &*£4&£;* / 
99L*T?»5M<{t*^fc»» «U*JF«rffl^T» 6 0 $ y y ? h/u/m i n©ffift 

^3T1 O^/l/XU #P>nfc^U-y h£0. 5~1. Omm<7>ti^{Ci|^#L 
(Hifi0ij7~l 6) 



WO 00/54879 PCT/JPOO/01600 





14 


















€8$t~f : y-te3"L/J\ (111) 
















3?1ifc#l 1 0 




tU 7C Wiae -L-5e W Aran: fx 


mm i 












^i£#J l 3 


mm±v £a an) A*fp^j 










Jim t/'j a *-* 


' ^ s s *s s v> / 


*+" ^7 J *=r- >t » Jjti-f-^l^ 


3S«&m 6 















fi^fi#i(wt%) 




Wt(wt%) 


2U6#|6 


3. 0 




5. 0 


HJS#J7 


3. 0 




5. 0 




3. 0 




5. 0 




3. 0 




5. 0 


nafi^j i o 


3. 0 




5. 0 " 


mmm 1 1 


3. 0 




5. 0 


HH&^J 1 2 


3. 0 




5. 0 


1116011 3 


3. 0 




5. 0 




3. 0 


J* 


5. 0 


1 5 


3. 0 




5. 0 


mmm 1 6 


3. 0 




5. 0 


HlJfe«*Jl 7 


3.. 0 




1. 0 


&&60<)1 8 


3. 0 




3. 0 



WO 00/54879 PCT/JP00/016O0 

. 15 

mmmi d 

nmm 1 ~ 5 -nwm Ltz - rmi$^mm±<Dmmmm^MAti, zn 

(Uteris) 

TCO|fe*©||»4rtT*ofc. ^^04tCl7Fi- o 04d»<b, 1 7, 1 8 

(^Ji0*Jl 9) 



WO 00/54879 PCT/JPOO/01600 

16 

m ±xmw &&<om% o xM%sn.<Dmmiztf%i-z&mM&m& 
"c*^a, i u#ig]« $t@ # htitz$LWM*m i o o ic-o « < t» 

CO«HwLT^btLfcfe6^W!i* (&1 OOt) *-?&ll$|?SHf#U 

^P>nfc«^Sr^l)3CffiIIEEffiaSrfflV^^3 60 0kg/cm 2 ©ff 
;ftT*l 0#&^;*U ^fr^l^y h£0. 5~1. OmmW^L 

nbfrtzmmmi si-o^t, 11^3, mm*. \mm<ofm\^^xn 

(3S*«2 0~2 7) 

ttfife*F&fflt^-C % «T©*4 6 0 5 y U y h*/&a>&fSM 

ft?5 0 0tt-ci Nffl-CJUl U MUt 1 «flll««ri-5 *ft=i?«rt«Bl-*-5 
r t J: o X&MM 2 0-27 ©4Mi«E*#fc. 

mbtitz®.®®>W} 1 0 otre**< * i 1 5i^m^^-a:fc 0 j 



WO 00/54879 PCT/JPO 0/01 600 

17 

^■C10»l/7U mbtlit'tUyhZl. 4~2. Omm05fig{^#L 



1^4) 









Hltfe0i|2O 






mm* i 






mt&M2 2 




Davisontt 


mm® 2 3 






%mw 2 4 






HJS0II2 5 






§HJ60|2 6 






Hi60i|2 7 







±f2tf>2ltefli3< 2 0~2 7«>*tt^^7hS^tt^|z:o^T > COfife^tt 

*1\ *!CeXW7 hR&tm3. 3 5 y ]} y h**lft£*£%81 U H 2 
(7 0%) % CO (10%) , C0 2 (15%) *3«fctfCH 4 (5%) 
S^^tH 2 05rH 2 0/CO= 7. 5 (*/Wt) IdLT. SV=50 0 0 
[1/h] Ofcfr (ftfr^^SV) 0*#-C#«&L. 5^^2 5 0^001^ 

fcg£&m», *^>f^Wk^t«S&) Ciot^U COisco 2 f^t$ 

6 0 fc^r. a e ^ ^mmi(ommtttmm<D cu/zn ott& 
ohm 2 8) 



WOWM54879 PCT/JP00/01600 

18 

tc a isj, mmttx, cu/z no^m^xmm^com^m^notio 
nmrni 7 <r>-m.<s7 vmmm:^\ fo{tfcm?k&mk Lx??>u*t 





mBE 


asms 


2 OA 


16.8V 


3 3 6W 



WOOQ/54879 



19 

it # <o ® m 



PCT/JPOO/01600 



3. ^jg^^ia«£ag^*fLT, o. i~iofig%-c*» 

io * c: t zftott^-zmTm i 2 irie^TKtt^^^ ^^osttm, 

?pa, -ty^A, f^yxr^ jM-s*»a, 7*7±*i/j* % 

20 7. ^jgros^s^ &wmt®tefrSLmr.i$L.x^ o. i~iott%-cfc 

25 9 . temmimmmoti: <ti> &&*&&intxt(:z>*i&#xi/y hK&m 

fJTESftfc/iMft (811091) 



WO 00/54879 PCT/JP00/D1600 

20 



1 



WO 00/54879 PCT/JPOO/01600 

1/7 



Fig. 1 



Mi 


^ 

■4- 


• — X- 






t- CVJ CO 10 






* 


-■- 


-> 












— x — 

—J — i — t 





o 
to 

CO 



o 
o 

CO 



1* 



o 
to 

CM 



o 
o 



o 

CO 



o 

CO 



8 



o 
o 

CM 



[%] mmoo 



WO 00/54879 



2/7 



PCT/JP00/01600 



Fig. 2 




WO 00/54879 



4/7 



PCT/JPOO/01600 



Fig. 4 



-X- 



J 1 U 



CO r- r- 



Mf fhV M/ 4J 

TO TW\ FTv -H 



o 
in 
o 



o 
o 

CO 



p 



o 

8 



o 
o 



00 



o 

CO 



8 



o 
o 

CM 



[%] «f3tOO 



WO 00/54879 



5/7 



PCT/JPOO/D1600 




WO 00/54879 



6/7 



PCT/JP00/01600 



Fig. 6 




C%3 $^O0 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 
' PCT/JP00/016O0 



| A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 B01J 23/42, 23/56, C01B 3/48, C10K 3/04, H01M 8/06 



According to International Patent aassffictmon (IPC) or to both national classifica tion and IPC 
|B. FIELDS SEARCHED 



I Minimum documentation searched (classification system followed by classification symbols) 

Int. CI B01J 21/00-38/74, C01B 3/48, C10K 3/04, H01M 8/06 



Dc<umen^nsea^o^ 

Jitsuyo Shinan Koho 1926-1996 Tbxoku Jitsuyo Shinan Koho 199^10 

Kokai Jlt8U y° Shlnan 1971-2000 Jitsuyo Shinan Keisai Koho 1996-2000 



Electmruc data base coiisu^ 



jC. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



E,X 
E,A 



Gtatioa of document, with indication, where anprorniate, of the relevant passages 



Ltd.), 



JP, 2000-119004, A (Matsushita Electric Ind. Co 
25 April. 2000 (25.04.00), 
Claims; specification, page 2, Column 1, lines 41 to 43; 
specification, page 5, column 7, lines 43 to 49 (Familv 
none) 2 ' 



Further documents are listed in the continuation of Box C Q See patent fiunily 



Relevant to claim No. 



1-3,9-12 
4-8 



Special categories of cited document*: "~ 
"A" document defining ihe general sate of the an which is not 
j enmideied to of particular relevance 
! "E" earuer document bat published on or after the huenutional filiaR 
dale 

V document which may throw doubts on priority claim(s) or which is 
cited Id establish tbc publication date of another citation or other 
special reason (as specified) 
\ In^T* rCfOTing tawon} disclosure, use, exhibition or other 

"P* document published prior to tbc tmemalionai filing date but bier 
than the priority date claimed 



T* lanY OOctrnxnt published after the international filing date or 
priority date and not in conflict with the application but died to 
roderstand the principle or theory uncerrymg too iirwttion 

vT document of particular relevance; the churned invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when document is taken alone 

" oocumcmofparoauariclcva^ 

considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the ait 

m &' document member of the same patent faraly 



I Date of the actual cornplction of the international search 
06 June, 2000 (06.06.00) 



Date of mailing of the international search report 
13 June, 2000 (13.06.00) 



I Name and mailing address of the ISA/ 

Japanese Patent Office 



I Facsimile No. 

Form PCT/ISA/210 (second sheet) (July 1992) 



Authorized officer 
Telephone No. 



BBW®*^ PCT/J POO/0 1 6 00 



a. »w«>ai-*»iw>»s (®&®Mm (ipo) 

InUCl.' B01J 23/42, 23/56, CO 1 B 3/48, C10K 3/04, H01M 8/0 6 



a2*tfofcfi/J48B» (S§5ftaF#S (IPC) ) 

Int.Cl. f B01J 21/00-38/74. CO IB 3/4 8. C10K 3/04. H01M 8/0 6 



B*S£J8SHfefc« i926-1996<£ 

P#S4fc|JB&BS364fc« 1 971-2000^ 

B*BS»I^&*^« 1 994-2000^ 

Q*m&m$vmisi'j&i 1 9 9 6-20 oo* 



E, x 

E, A 



JP, 2000-119004, A(|fcT«»E3B*a;#tfc) 25 . 4H . 2000(25. 
04. 00) . ffif S) *CDteBB, W*B§f&2HSglffl^l-43?T, 
5M^7fflJ»43~49fT(^r5y-*U 



1-3,9-12 
4-8 



t>«> 



06. 06. 00 



1 3.06.00 



a*m&ftfr (I SA/J P) 
Stt#^l 0 0-8 9 1 5 



n « & $ 



4G 



904 5 



03-3581-1101 3416 



«itPCT/I SA/2 1 0 (»2^-y) (1 9 9 8¥7JJ) 



